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(54) POLISHING PAD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a polishing pad which 
can effect uniform pressure to a polishing agent between the 
polishing surface of the polishing pad and a surface to be 
polished of a workpiece over a wide area on the surface to be 
polished of the workpiece when the polishing pad is rotated 
around a rotary shaft passing through the center of the 
polishing pad in order to polish the workpiece with the use of 
the polishing agent. 

SOLUTION: The polishing surface of a polishing pad, adapted to 
be used for feeding the polishing agent from the center part to 
the peripheral part of the polishing pad, is formed therein with 
grooves 1 having their leading ends located in the center part 3 
of the polishing surface and their trailing ends located at the 
outer edge 4 of the polishing surface, and having a cross- 
sectional area which is changed from their leading ends to the 
trailing ends so as to be maximum in their middle positions. With 
this arrangement, in the polishing part 2 of the polishing pad for 
polishing a workpiece, the pressure of the polishing agent can 
be uniformly maintained in a wide range extending from the 
center part to the outer peripheral part of the polishing surface. 





«JJ*'< > F 

tt*3D 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner s decision of 
rejection] 

[Date of requesting appeal against examiners 



http://www 1 9. ipdl.ncipi.go.jp/PA 1 /result/detail/main/wAAAeeaWFVDA4 13121 405P 1 .htm 



3/27/2006 



JP,2001-121405,A [CLAIMS] 



Page 1 of 1 



* NOTICES * 

JPO and NCIPX are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The scouring pad characterized by changing between the starting point and a terminal point so 
that it is the scouring pad which grinds a workpiece using an abrasive material, and the slot which makes 
near the center section of the polished surface the starting point in the polished surface of a scouring pad, 
and makes the rim of a polished surface a terminal point may be formed and it may have the part from 
which the cross section of the slot concerned serves as max between the starting point and a terminal point. 
[Claim 2] The scouring pad according to claim 1 with which the cross section of a slot serves as max near 
the midpoint between the starting point and a terminal point. 

[Claim 3] A scouring pad according to claim 1 or 2 with the larger flexural rigidity of the part of the 
scouring pad which includes the field which forms the base of a slot in a scouring pad [ from the starting 
point of a slot to / all or a part of / a terminal point ] than the flexural rigidity of other parts, and the flexural 
rigidity of other same or parts. 

[Claim 4] It is the scouring pad according to claim 3 arranged so that the laminating of an elasticity 
ingredient layer and the hard material layer may be carried out, and it may change, and it is the scouring pad 
which makes the front face of a hard material layer a polished surface, and each class has the heights to 
which a polished surface projects in the field of the opposite side, and a polished surface projects in the 
direction of the opposite side, and the scouring pad of heights may correspond with the base of a slot in the 
cross direction of the end face side fang furrow or may include the base of a slot. 

[Claim 5] It is the scouring pad with which the laminating of an elasticity ingredient layer and the hard 
material layer is carried out, and a scouring pad changes, and makes the front face of hard material a 
polished surface. The charge of reinforcement material which has larger Young's modulus than the same 
ingredient as a hard material layer or a hard material layer is included in the elasticity ingredient layer. The 
charge of reinforcement material The scouring pad according to claim 3 arranged so that the field of the side 
near the base of a slot may be in agreement with the base of a slot or may include the base of a slot in the 
cross direction of a slot. 

[Claim 6] It is the scouring pad with which the laminating of an elasticity ingredient layer and the hard 
material layer is carried out, and a scouring pad changes, and makes the front face of hard material a 
polished surface. The laminating of the ingredient which has Young's modulus with the larger field of the 
side which touches the hard material layer of an elasticity ingredient layer than the ingredient same to a field 
as a hard material layer or hard material layer of the opposite side is carried out as a reinforcement layer. A 
reinforcement layer The scouring pad according to claim 3 arranged so that the field which touches an 
elasticity ingredient layer may be in agreement with the base of a slot or may include the base of a slot in the 
cross direction of a slot. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the scouring pad which uses the slurry-like abrasive 
material which made the aqueous ammonia solution etc. distribute abrasive grains, such as a silica, and is 
used in case a workpiece (work piece) is ground by rotating the vertical axis which passes a scouring pad 
along the core as a revolving shaft. 
[0002] 

[Description of the Prior Art] An abrasive material is used, it faces [ grinding a workpiece by rotating the 
vertical axis (namely, medial axis) which passes a scouring pad along the core as a revolving shaft, and ], an 
abrasive material is poured in from the center section of the scouring pad, and it may send to the periphery 
section of a scouring pad according to the pressure of the abrasive material at the time of impregnation, and 
the centrifugal force which acts by rotation of a scouring pad. In that case, in order to make an abrasive 
material flow smoothly between the polished surface (field which counters a processed surface) of a 
scouring pad, and the processed surface of a workpiece, generally using the scouring pad in which the slot 
through which an abrasive material passes was formed to the polished surface is performed. 
[0003] When using the scouring pad with which the slot was formed, the part overflows from a slot by 
rotation of a scouring pad, and an abrasive material flows to between the parts of a scouring pad and 
workpieces in which the slot is not formed while being sent to the periphery section of a scouring pad via 
the slot formed in the scouring pad. And a workpiece will mainly be ground by the abrasive material which 
flowed to parts other than a slot (this part is called a "polish part"). The flow of this abrasive material is 
explained with reference to drawing 7 . 

[0004] Drawing 7 pushes a scouring pad against a workpiece from the upper part, and shows signs that the 
workpiece is ground by the relative motion between a scouring pad and a workpiece. (a) of drawing 7 is a 
scouring pad in the condition that polish is carried out (10), and the sectional view of the thickness direction 
of a workpiece (for example, semi-conductor wafer) (11), and shows the flow of an abrasive material by the 
arrow head. In the illustrated mode, the scouring pad (10) is held at the scouring pad supporting structure 
(12). The scouring pad (10) is rotating in the direction shown by the arrow head X by setting a revolving 
shaft as the medial axis k of the scouring pad supporting structure (12). The filling pipe (12b) which pours in 
an abrasive material is formed in the center of the shank (12a) of the scouring pad supporting structure (12), 
and an abrasive material is sent to a workpiece (11) via a filling pipe (12b). According to the pressure of the 
abrasive material at the time of impregnation, and the centrifugal force which acts in the case of rotation of a 
scouring pad (10), an abrasive material is sent to the periphery section from the center section of the 
scouring pad (10) between a scouring pad (10) and a workpiece (1 1), as an arrow head shows. 
[0005] (b) of drawing 7 is the top view showing a part of polished surface of a scouring pad (10) in which 
the slot (21) is formed. The slot (21) serves as a gestalt which curved toward the periphery section (24) from 
the center section (23) of the scouring pad (10). While an abrasive material flows the inside of this slot (21), 
that part is sent to the polish part (22) in which the slot (21) is not formed. Polish by the scouring pad (10) is 
chiefly carried out by this polish part (22). Therefore, it is desirable that the abrasive material of sufficient 
amount for a polish part (22) is sent. 

[0006] (c) of drawing 7 is the sectional view which cut the scouring pad of (b) of drawing 7 along with line 
A- A'. The hand of cut of a scouring pad turns into a direction shown by the arrow head X. Since the edge 
section (25) of a slot (21) is rotating in the direction of an arrow head X, a part of abrasive material flows 
into a polish part (22) from the edge section (25) of a slot (21). A polish part (22) is the clearance formed 
between the scouring pad (10) and the workpiece (11), therefore the abrasive material which flowed into the 
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polish part (22) will have a high pressure. 

[0007] To devise the configuration of the slot on the scouring pad etc. has been tried so that an abrasive 
material may flow into homogeneity at good use effectiveness over the whole scouring pad at a polish part, 
after taking into consideration the flow of the abrasive material under polish. For example, in JP, 8-1 1051, A, 
the scouring pad made the configuration to which a polish part (22) becomes a back location from the 
straight line to which a slot (21) connects the core and periphery of a scouring pad to the hand of cut of a 
scouring pad toward the periphery section from the core of a scouring pad (10) as shown in drawing 8 is 
proposed. According to this scouring pad, it is indicated that it becomes possible to attain good polish of the 
homogeneity within a field, and to raise the use effectiveness of an abrasive material. 
[0008] 

[Problem(s) to be Solved by the Invention] Now, on the occasion of polish of the workpiece which is a 
semi-conductor wafer etc., for example, it is required that a workpiece should be ground to homogeneity in a 
very high precision. In order to grind a workpiece to homogeneity, homogeneity with the fixed, i.e., a polish 
rate, polish rate in each location of a polished surface-ed is required. As a factor which determines a polish 
rate, the pressure of the abrasive material which exists between a scouring pad and a workpiece, and the 
relative velocity between a scouring pad and a workpiece are mentioned. 

[0009] For example, as shown in drawing 7 , when pushing and grinding a scouring pad from the upper part 
of a workpiece, it sets. In each location of making regularity relative velocity to the workpiece of a scouring 
pad in each location of a workpiece while grinding the whole workpiece, i.e., a workpiece The graph which 
made the axis of abscissa time amount and made the axis of ordinate relative velocity is drawn, and to make 
it the value which integrated with the curve which shows relative velocity in the graph concerned become 
the same altogether about each graph is demanded. In order to fill this demand, it is thought that what is 
necessary is just to rotate both shifting suitably the revolving shaft (medial axis) of a scouring pad, and the 
revolving shaft (medial axis) of a workpiece. Therefore, it faces [ grinding by the approach shown in 
drawing 7 , and ], and if the pressure of the abrasive material in the polish part of a scouring pad is fixed 
when relative velocity is fixed, a fixed polish rate will be secured. 

[0010] The pressure of the abrasive material in a polish part is in the inclination which becomes large, so 
that the relative velocity (peripheral velocity here accompanying rotation) of a polish part is so large that the 
pressure of the abrasive material which Mizouchi has is high. Then, the pressure profile of the abrasive 
material which Mizouchi has is shown in drawing 2 about the conventional scouring pad shown in drawing 
8 , and the homogeneity is examined. In the graph of drawing 2 , the pressure profile shown by the dotted 
line is equivalent to the thing about the conventional scouring pad. An axis of abscissa shows the distance 
from the core of a scouring pad, and shows it here in the distance between the core of a scouring pad, and 
each point of the curve of the inside which demarcates a slot, here - "— the inside — a curve — " — **** — 
drawing 8 ~ being shown - a scouring pad — setting — a slot — demarcating — two — a ** — a curve — n — n 
— ' « inside — a scouring pad — a hand of cut — a side — being located — a curve — n — ' — pointing out . In 
addition, the pressure profile of drawing 2 is a typical profile computed and created in consideration of the 
centrifugal force by rotation of a pad etc. from the pressure (atmospheric pressure) in the flow rate and the 
pad periphery section of an abrasive material which are supplied from the center section of the scouring pad, 
assuming that Mizouchi is filled with the abrasive material. 

[001 1] In drawing 2 , in the part (center section) near the core of a scouring pad, Mizouchi's abrasive 
material has the pressure determined with the volume in the injection rate and the part concerned of an 
abrasive material, and becomes equal to atmospheric pressure in the periphery section. Since it is necessary 
to make the pressure at the time of impregnation larger than atmospheric pressure for moving an abrasive 
material to the periphery section of a scouring pad, more naturally than atmospheric pressure, the pressure of 
a center section is large. And the pressure of the abrasive material of Mizouchi between a center section and 
the periphery section is between the pressure of a center section, and the pressure (atmospheric pressure) of 
the periphery section, and a pressure descends as the periphery section is approached. In addition, with the 
scouring pad of drawing 8 , although the pressure profile in Mizouchi of the viscous fluid which flows the 
slot (that is, the cross section is fixed) (duct) where width of face and the depth are fixed should serve as a 
straight line, since the slot is curving, the pressure profile of the abrasive material of the Mizouchi 
concerned draws a curve as shown by the dotted line in drawing 2 . Thus, in order to move an abrasive 
material to the periphery section from a center section, differential pressure is required between a center 
section and the periphery section, therefore the pressure of Mizouchi's abrasive material does not become 
fixed from the center section of the scouring pad [ to / whole / the periphery section ]. 

[0012] Next, the homogeneity of the pressure of a polish part is examined. The pressure P of a polish part is 
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determined by the pressure PO of the abrasive material of Mizouchi in the location which adjoins a polish 
part, and the pressure p depending on the relative velocity to the scouring pad of the workpiece in the polish 
part concerned. The pressure p depending on the relative velocity of a workpiece becomes so large that 
relative velocity is large. And since peripheral velocity becomes large as it goes to a periphery from the core 
of a scouring pad when the scouring pad is rotating the medial axis as a revolving shaft, in connection with 
it, a pressure p becomes large. 

[0013] A dotted line shows the pressure profile of the abrasive material in a polish part about the 
conventional scouring pad shown in drawing 3 at drawing 8 . An axis of abscissa shows the distance from 
the core of a scouring pad like drawing 2 . In the conventional scouring pad, the pressure of an abrasive 
material is gradually decreasing as it goes to the periphery section from a center section, as shown in 
drawing 3 . However, the inclination of pressure drawdown is looser than that of drawing 2 . This is because 
it increases as the pressure p depending on the relative velocity of a scouring pad approaches the periphery 
section of a scouring pad. That is, since the pressure P of a polish part applies the pressure p depending on 
the relative velocity of a scouring pad to the pressure PO of Mizouchi's abrasive material and it is obtained, 
gradual decrease of a pressure PO is offset to some extent by gradual increase of a pressure p, consequently 
reduction of the pressure in a polish part is loose. However, it cannot be said that the pressure P is 
descending over the whole scouring pad, and that of the pressure in a polish part is uniform. Therefore, 
when the conventional scouring pad was used, it was not avoided that cannot attain a polish rate uniform 
enough even if it makes relative velocity into homogeneity substantially, therefore polish precision falls. 
[0014] Moreover, the deformation in the edge of a slot is mentioned as another trouble in the case of using 
the scouring pad in which the slot was formed. As shown in (a) of drawing 9 , a scouring pad has many of 
which the laminating of the hard material (26) which grinds, and the elasticity ingredient (27) for making a 
scouring pad follow in footsteps of irregularity of the polished surface-ed of a workpiece is carried out, and 
they consist. When this scouring pad is used, as shown in (b) of drawing 9 , a scouring pad deforms by the 
thrust applied to a scouring pad in the case of polish, and the pressure produced between a scouring pad and 
a workpiece in the edge section of a slot becomes large locally. It is such a cause by which a big pressure 
also becomes uneven [ a polish rate ] locally, therefore the fall of polish precision is caused. 
[0015] This invention is made in view of this actual condition, and it is the scouring pad in which the slot 
was formed, make into the 1 st technical problem to offer the scouring pad with which the pressure of an 
abrasive material becomes uniform covering area with a large polish part, when using this, and let it be the 
2nd technical problem to offer the scouring pad which the deformation in a slot cannot produce easily. 
[0016] 

[Means for Solving the Problem] In order to solve the 1st technical problem of the above, the scouring pad 
of this invention is characterized by changing between the starting point and a terminal point so that the slot 
which makes near the center section of the polished surface the starting point, and makes the rim of a 
polished surface a terminal point in the polished surface of a scouring pad may be formed and it may have 
the part from which the cross section of the slot concerned serves as max between the starting point and a 
terminal point. This structure enables it to make the pressure of the abrasive material in a polish part into 
homogeneity over the quite large range rather than it in the conventional scouring pad from a center section. 
[0017] The scouring pad of this invention is used in order to grind using the slurry-like abrasive material 
which distributed the abrasive grain. When an abrasive material carries out CMP (chemical mechanical 
polishing; chemical mechanical polishing), the thing which made the potassium-hydroxide water solution, 
the aqueous ammonia solution, or the organic solvent distribute the abrasive grain of the abrasive material, 
Si02, Ce02, and Zr02, generally used or aluminum203 grade is used. [ for example, ] 
[0018] In the scouring pad of this invention, a slot is equivalent to the passage where an abrasive material 
can flow. Moreover, it is equivalent to the area of the cross section which cut and obtained the slot with the 
cross section of a slot so that it might become perpendicular to the main flow of Mizouchi's abrasive 
material. However, since the flow of the abrasive material in Mizouchi is not uniform, it is difficult to 
determine the cross section of a slot, and its area based on the flow of an abrasive material. Then, the cross 
section of a slot can be determined in approximation as follows. 

[0019] As one of the decision approaches, when a slot is seen from the upper part of a polished surface, in 
each point on the line concerned, a tangent is drawn between two lines which specify a slot on the basis of 
one line, and there is the approach of making area of the cross section cut along with the straight line 
perpendicular to a tangent through the point the cross section of a slot. The example is explained with 
reference to drawing 10 . 

[0020] As shown in drawing 10 , when the polished surface of a scouring pad is seen from the upper part 
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and two lines h which specify a slot, and h' (equivalent to the edge of a slot) are the curves which have one 
bend which curved in the respectively same direction Consider that bends are heights and curvilinear h[ of 
an outside curve and another side ]' is made into an inside curve for the curve h in the direction side which 
the heights concerned have projected. In each point of inside curvilinear h 1 , a tangent (equivalent to the 
dashed line in drawing) can be drawn, and area of the cross section cut along with the straight line 
perpendicular to a tangent through the point can be made into the cross section of a slot. 
[0021] In addition, when calling it the cross section of the cross section in the location of distance d from the 
core of a scouring pad, it shall say the cross section of the cross section in the point of crossing the line (it 
setting to drawing 10 and being inside curvilinear h') by which the segment of die-length d lengthened from 
the core of a scouring pad serves as criteria which determine a cross section among the lines which specify a 
slot. 

[0022] thus , the configuration of a line of specify a slot if the cross section specify - the part which the 
straight line which intersect perpendicularly with the tangent in the point on an inside line depending on 
how cannot cross an outside line , therefore cannot ask for the cross section may exist in the initiation 
section and/or near the terminal point section ( Y 1 field and Y 2 field of drawing 1 0 ) . In that case, the part 
which the part of the slot which should take the cross section into consideration shall be restricted to the part 
which can be asked for the cross section, and cannot ask for the cross section presupposes that the cross 
section is not taken into consideration. Yl field and Y2 field where the part which should follow, for 
example, should take the cross section into consideration by two curves h and h' in drawing 10 , and the 
cross section are not taken into consideration are specified. 

[0023] Like drawing 1 1 , about the radius of a polished surface, the configuration of the slot seen from the 
upper part of a polished surface is equivalent to the cross section of the area fang furrow of the cross section 
demarcated by the line which specifies a field and a slot perpendicular to a symmetry axis (radius), in being 
substantially symmetrical, it is equivalent to the cross section of the area (surface area) fang furrow of the 
cross section cut along with the tangent ( drawing 1 1 — setting — jl', j2 ? , and j3 — ') of each circle in the 
intersection of the each circle (it sets to drawing 1 1 and is j 1 , j2, and j3) and symmetry axis which the radius 
was changed and specifically drew it centering on the core of a scouring pad. 

[0024] The slot formed in the scouring pad of this invention is changing between the starting point and a 
terminal point so that it may have the part from which the cross section serves as max between the starting 
point and a terminal point. When change of the cross section of a slot is expressed with a graph between the 
starting point of a slot, and a terminal point, as for the cross section, specifically, changing is desirable so 
that the curve which shows the cross section may have the part which serves as max and the maximum in 
the part between the starting point and a terminal point. 

[0025] As for the cross section of a slot, in the above-mentioned scouring pad, it is desirable to become max 
near the midpoint between the starting point and a terminal point. According to this structure, the pressure of 
the abrasive material in a polish part can be made into homogeneity over the largest range. In addition, "the 
midpoint between the starting point and a terminal point" means the point which is in the equal distance 
from the starting point and the terminal point of a slot in radial [ of the polished surface of a scouring pad ]. 
[0026] Moreover, in order to solve the 2nd technical problem of the above, this invention offers a scouring 
pad with the larger flexural rigidity of the part of a scouring pad including the field which forms the base of 
a slot than the flexural rigidity of other parts, and the flexural rigidity of other same or parts in the scouring 
pad which solves the 1 st technical problem of the above [ from the starting point of a slot to / all or a part 
of / a terminal point ]. According to the scouring pad of this structure, it can prevent that can prevent 
deformation resulting from the pressure applied to a scouring pad in the case of polish, therefore a big 
pressure arises locally between a scouring pad and a workpiece in the edge section of a slot. Here, it is 
equivalent to the part which laps with the base of a slot in the thickness direction with "the part of a scouring 
pad including the field which forms the base of a slot." That is, the part concerned is in agreement in the 
base and the cross direction of a slot of a scouring pad, or is a part which exists in a location including the 
base of a slot. Moreover, "flexural rigidity" is equivalent to the drag force to bending, for example, is 
determined by Young's modulus (or modulus of direct elasticity). 
[0027] 

[Embodiment of the Invention] As for the configuration of the scouring pad of this invention, it is desirable 
that it is the annular solid which has opening in the center so that an abrasive material may be supplied from 
the center section of the scouring pad between a workpiece and a scouring pad to the periphery section via 
the filling pipe of the abrasive material prepared for example, in the scouring pad supporting structure. As 
for the diameter of opening, it is desirable that it is within the limits of 1 / 4 - 1/3 of the diameter of a 
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scouring pad. 

[0028] When a scouring pad has opening in the center, a slot makes the rim of opening the starting point and 
makes the rim of a polished surface a terminal point. As for a slot, it is desirable to form so that a polish part 
may become a back location from the straight line which connects the core and rim of a scouring pad to the 
hand of cut of a scouring pad as JP,8-1 1051, A is shown, so that as many abrasive materials as possible may 
be sent to the polish part of a scouring pad. That is, when the polished surface of a scouring pad is seen from 
the upper part, as for the hand of cut of a scouring pad, it is desirable [ a slot ] to form the heights which 
project in the direction of the opposite side. 

[0029] In the scouring pad of this invention, the cross section of a slot is changing so that it may have the 
part which serves as max between the starting point and a terminal point. The cross section of a slot can be 
determined by the approach explained previously. There is a method of changing the distance equivalent to 
the width of face of a slot as an approach of changing the cross section. Here, it is equivalent to the distance 
indicated to be the width of face of a slot by m in drawing 10 . Or the cross section of a slot may be changed 
also by changing the distance equivalent to the depth of flute. Or the cross section of a slot may be changed 
by changing both the width of face of a slot, and the depth. In addition, the width of face and the depth of a 
slot in the part which the width of face and the depth of a slot which should be taken into consideration shall 
be restricted to the width of face and the depth of a slot in the part which can be asked for the cross section, 
and cannot ask for the cross section shall not be taken into consideration. 

[0030] Also when using which approach, as for the cross section of a slot, it is desirable to become max near 
the midpoint between the starting point of a slot and a terminal point. That is, as for the cross section of a 
slot, it is desirable to change so that it may begin to increase from the starting point, it may become max 
near a midpoint and it may decrease toward a terminal point from a midpoint. Preferably, when the cross 
section in the starting point is set to 1, as for the cross section of a slot, it is desirable to change so that the 
cross section [ in / in the maximum cross section near a midpoint / 2.5-3, and a terminal point ] may be set to 
0.4-0.6. 

[0031] When following, for example, changing the cross section by the change in a flute width, as for the 
ratio of a flute width, it is desirable to make it change like the cross section, so that it may be set to starting 
point imidpoint (maximum point): terminal point =1:2.5-3:0.4-0.6. When such a slot looks at a polished 
surface from a top, the flute width has swollen in near a midpoint, a ratio [ in / also when changing the cross 
section by the change in the depth of flute / the starting point, a midpoint, and the starting point ] — it is 
good to make it change so that it may become the same as it of fang furrow width of face. 
[0032] Such a slot can be formed by carrying out cutting of the field equivalent to the polished surface of 
scouring pad components, such as for example, foaming polyurethane. 

[0033] By changing the cross section, it is thought that the reason a pressure becomes more uniform in the 
range where the polish part of a scouring pad is large is as follows. However, this does not limit this 
invention at all. 

[0034] In order to pass an abrasive material toward the periphery section from the center of a scouring pad 
as above-mentioned, the pressure of the abrasive material in a center section must be set up more highly 
than the pressure of the open air which leads to the periphery section of a scouring pad. Therefore, the 
pressure of the abrasive material in a polish part will surely have a difference in between near a center 
section and near the periphery section. 

[0035] Now, it can be considered that the flow of the abrasive material in Mizouchi is a slot on the scouring 
pad, and the flow of the viscous fluid in the duct demarcated by the polished surface-ed of a workpiece. If 
viscous fluid passes through the duct of a uniform-section product when the differential pressure concerning 
the both ends of a duct is fixed, the volume (volumetric flow rate) of the viscous fluid which passes through 
the cross section of the arbitration of tubing to unit time amount will become fixed. That is, like the scouring 
pad of drawing 8 , by Mizouchi with a fixed flute width (and channel depth), in order to set constant the 
volume of the fluid passed to per unit time amount, it can be said that the pressure of Mizouchi f s abrasive 
material is descending with fixed inclination. 

[0036] On the other hand, like the scouring pad of this invention, also when viscous fluid flows Mizouchi 
(inside of = duct) from whom the cross section is changing, the volumetric flow rate in each cross section of 
a duct becomes fixed. However, in order to secure that the volumetric flow rate in each cross section is fixed 
into tubing with which the cross section decreases, it is required for the rate of flowing fluid to be [ inside / 
of tubing ] larger than the rate of flowing fluid in the inside of tubing with the fixed cross section. And since 
the rate of flow in a duct is proportional to a pressure gradient, compared with the inside of the duct where 
the cross section is fixed, a bigger pressure gradient will produce it in the duct where the cross section 
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decreases. In order to secure that the volumetric flow rate in each stage area is fixed on the contrary in the 
duct which the cross section increases, a smaller pressure gradient needs to arise in the duct concerned. 
[0037] If the above-mentioned thing is applied to the scouring pad of this invention and considered, in the 
part which the cross section of a slot is increasing, the pressure gradient of Mizouchi's abrasive material will 
become small, and it will be thought in the part in which the cross section of a slot is decreasing that the 
pressure gradient of Mizouchi f s abrasive material becomes large. Therefore, unlike the slot where the cross 
section is fixed, in the pressure profile of Mizouchi's abrasive material, a part with loose inclination and a 
part with sudden inclination will arise, that is, in the part which the cross section is increasing, a pressure 
descends little by little (namely, — comparatively — uniform), and it can be said that a pressure descends 
rapidly in the part in which the cross section is decreasing. And a pressure gradient is small, and when a part 
with a comparatively fixed pressure exists, the homogeneity of the pressure of the abrasive material which 
Mizouchi has is considered to be secured in a comparatively large part. 

[0038] (a) of drawing 1 is the top view which looked at the polished surface of an example of the scouring 
pad of this invention from the upper part. In the scouring pad of (a) of drawing 1 , a slot (1) makes the 
starting point the rim (3) of opening in the center section of the polished surface, and makes the rim (4) of a 
polished surface a terminal point. Moreover, the polish part (2) is formed so that it may become a back 
location from the straight line which connects a core and a periphery to the hand of cut of a scouring pad. 
Moreover, the flute width of a slot (1) increases from near the starting point, and serves as max near the 
midpoint between the starting point and a terminal point (5), it is decreasing as it goes near a terminal point, 
and the starting point, the midpoint, and the terminal point are connected by the smooth curve. 
[0039] The profile from the starting point of a flute width to a terminal point is shown in (b) of drawing 1 . 
In the illustrated mode, when the starting point is set to 1, the ratio of a flute width is set to 2.8 at the 
maximum, and has become 0.5 near the terminal point. In addition, since this slot is the configuration which 
cannot determine the cross section at the actual starting point and the actual terminal point of a slot, the flute 
width in the starting point and the terminal point of the part which can be asked for the cross section shows 
the flute width near the starting point and near a terminal point. Moreover, the dotted line in (b) of drawing 1 
is equivalent to the flute width of the slot formed in the scouring pad shown in drawing 8 . In order to make 
the comparison with the conventional scouring pad easy, the scouring pad of this invention makes the flute 
width of the starting point and a terminal point narrower than the flute width currently formed in the 
conventional scouring pad so that the average of the pressure of the abrasive material in Mizouchi and a 
polished surface may become comparable as them of the conventional scouring pad. 
[0040] In drawing 2 , a continuous line shows the pressure of Mizouchi's abrasive material formed in the 
scouring pad of (a) of drawing 1 . In the scouring pad concerned, the pressure is also descending rapidly in 
near the periphery section in connection with the cross section decreasing in near the periphery section. On 
the contrary, in the part which the cross section is increasing, the pressure is descending with comparatively 
loose inclination. Even if that compares with the pressure profile (it expresses as a dotted line) for which it 
asked about the conventional scouring pad, it is clear. 

[0041] A continuous line shows the pressure profile of the abrasive material in a polish part to drawing 3 
about the scouring pad of (a) of drawing 1 . The inclination of pressure drawdown is looser than that of 
drawing 2 like the pressure profile (it expresses as a dotted line) about the conventional scouring pad. This is 
because it increases as the pressure for which it depends on the relative velocity of a scouring pad and a 
workpiece in near the periphery section approaches the periphery section of a scouring pad as it was 
explained previously. Furthermore, about the scouring pad of (a) of drawing 1 , since the pressure of 
Mizouchi's abrasive material is descending with loose inclination over the large range from a center section, 
the pressure in a polish part is also descending with inclination looser than the conventional scouring pad up 
to the part which pressure drawdown produces rapidly. Thus, according to the scouring pad of this 
invention, it migrates to the larger range from a center section to near the periphery section, and the pressure 
of the abrasive material in a polish part can become homogeneity more. 

[0042] The more desirable mode of the scouring pad of this invention has [ / from the starting point of a slot 
to / all or a part of / a terminal point ] the flexural rigidity of the part of a scouring pad including the field 
which forms the base of a slot larger than the flexural rigidity of other parts, and the flexural rigidity of other 
same or parts. It can be said that this scouring pad reinforces the part which forms the base of a slot among 
scouring pads and extends in the thickness direction so that a slot may not deform, when a scouring pad is 
pushed against the polished surface-ed of a workpiece. 

[0043] As the 1st mode of the scouring pad which raised the flexural rigidity of the part of a scouring pad 
including the field which forms the base of a slot It is the scouring pad which the laminating of an elasticity 
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ingredient layer and the hard material layer is carried out, they change, and makes the front face of a hard 
material layer a polished surface. It has the heights to which each class projects in the field of the opposite 
side with a polished surface, and projects in the direction of the opposite side with a polished surface, and in 
the cross direction of the end face side fang furrow, heights are in agreement with the base of a slot, or they 
can mention the scouring pad arranged so that the base of a slot may be included. 

[0044] The hard material layer and elasticity ingredient layer which constitute a scouring pad are a layer 
which consists of an ingredient with large flexural rigidity, and an ingredient with small flexural rigidity, 
respectively. The vocabulary hard [ "hard" ] and "elasticity" is not used in absolute semantics, and if flexural 
rigidity of one side is larger than the layer of another side between two layers which constitute a scouring 
pad, it can be said that the scouring pad consists of a hard material layer and an elasticity ingredient layer. 
Young's modulus can form about 50-100Ns /of hard material layers mm by 2 and the polyurethane foam 
which is about [ about 80Ns //mm ] two preferably, and, specifically, they have IC-1000 by Rodel Nitta CO. 
as such foam, for example. Specifically, Young's modulus can form about 3-1 ONs /of elasticity ingredient 
layers mm with 2 and the neoprene rubber sheet which is about [ about 5Ns //mm ] two preferably. 
[0045] As for heights, it is desirable that the end face side, i.e., the field which specifies the standup part of 
heights, is formed in a location which is in agreement with the base of a slot, and includes the base of a slot. 
Therefore, in the cross section cut along the cross section of a slot, the end face side of heights is the same as 
the width of face of a slot, or has larger width of face than it. Heights are the same as the depth of the height 
fang furrow, or it is desirable to form so that it may become larger than it, and, thereby, they can prevent 
deformation of a slot effectively. 

[0046] An example of this scouring pad is shown in drawing 4 . This scouring pad consists of a hard 
material layer (6) and an elasticity ingredient layer (7), and heights (41) and (42) are formed in each class, 
heights (41) and the end face side (41 A) of (42) — as for width of face, and (42 A) is larger than the width of 
face of a slot a little. Moreover, in the illustrated mode, heights (41) and the height of (42) are large a little 
rather than the depth of a slot (1). 

[0047] In addition, although it is desirable to make it arrange so that the end face side of heights may be in 
agreement with the base of a slot or may include the base of a slot in the cross direction of a slot ranging 
from the starting point to a terminal point of a slot as for heights, they may be arranged only to a part by the 
case. For example, heights etc. may be prepared only near a midpoint. 

[0048] As the 2nd mode of the scouring pad which raised the flexural rigidity of the part of a scouring pad 
including the field which forms the base of a slot It is the scouring pad which the laminating of an elasticity 
ingredient layer and the hard material layer is carried out, they change, and makes the front face of hard 
material a polished surface. The charge of reinforcement material which has larger Young's modulus than 
the same ingredient as a hard material layer or a hard material layer is included in the elasticity ingredient 
layer. The charge of reinforcement material In the cross direction of a slot, the field of the side near the base 
of a slot is in agreement with the base of a slot, or can mention the scouring pad arranged so that the base of 
a slot may be included. 

[0049] In the scouring pad concerned, in the cross direction of a slot, the field of the side near the base of the 
slot of the charge of reinforcement material is in agreement with the base of a slot, or it is included in the 
elasticity ingredient layer so that it may be included. That is, directly, the charge of reinforcement material 
adjoined the base of a slot indirectly, existed in it through a part of elasticity ingredient layer, and, thereby, 
has prevented deformation of a slot. Inclusion of the charge of reinforcement material can be carried out by 
arranging the charge of reinforcement material which has the same thickness as an elasticity ingredient 
layer, or thickness smaller than it so that the base of a slot may be touched. Or inclusion of the charge of 
reinforcement material can be carried out by embedding in an elasticity ingredient layer so that the charge of 
reinforcement material may not be exposed. Or inclusion of the charge of reinforcement material can be 
carried out also by making it arrange, as the field of the side and the opposite side near the base of the slot of 
the charge of reinforcement material becomes flat-tapped [ the field which touches the hard material layer of 
an elasticity ingredient layer ] with the field of the opposite side. In addition, about a hard material layer and 
an elasticity ingredient layer, since it is as having explained previously, the detailed explanation is omitted 
here. 

[0050] An example of this scouring pad is shown in drawing 5 . In drawing 5, the charge of reinforcement 
material (51) has the same thickness as an elasticity ingredient layer, it is the mode replaced with the 
elasticity ingredient layer, and is included in an elasticity ingredient layer (7), and is so that it may lap with 
the base of a slot. In the illustrated mode, the charge of reinforcement material (51) has larger width of face 
than the width of face of the field (51 A) fang furrow by the side of the base of the slot, and adjoins the base 
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of a slot (1) in the location including the base of a slot (1). 

[0051] Although the charge of reinforcement material (51) which has the same thickness as an elasticity 
ingredient layer (6) is included in the elasticity ingredient layer (7) in drawing 5 , as long as deformation of 
a slot can be prevented, the thickness of the charge of reinforcement material may be small, or may be larger 
than an elasticity ingredient layer. Moreover, although there is not necessarily no need that the charge of 
reinforcement material touches the base of a slot, also in such a case, the charge of reinforcement material is 
in agreement with the base of a slot through an elasticity ingredient layer, or it is arranged so that it may be 
included. 

[0052] In addition, only in the part located near the midpoint of a slot, you may also include the charge of 
reinforcement material in an elasticity ingredient layer like the case where heights are prepared. 
[0053] As the 3rd mode of the scouring pad which raised the flexural rigidity of the part of a scouring pad 
including the field which forms the base of a slot It is the scouring pad which the laminating of an elasticity 
ingredient layer and the hard material layer is carried out, they change, and makes the front face of hard 
material a polished surface. The laminating of the ingredient which has Young's modulus with the larger 
field of the side which touches the hard material layer of an elasticity ingredient layer than the ingredient 
same to a field as a hard material layer or hard material layer of the opposite side is carried out as a 
reinforcement layer. A reinforcement layer The scouring pad arranged so that the field which touches an 
elasticity ingredient layer may be in agreement with the base of a slot or may include the base of a slot in the 
cross direction of a slot is mentioned. This scouring pad can also be said to be the modification of the 
scouring pad of the 2nd mode of the above. In this scouring pad, deformation of a slot is prevented by 
carrying out the laminating of the reinforcement layer to the background of a slot, without cutting etc. 
carrying out an elasticity ingredient layer. 

[0054] As for a reinforcement layer, it is desirable to consist of the same ingredient as a hard material layer 
or the ingredient which has larger Young ? s modulus than the ingredient of a hard material layer. A 
reinforcement layer is arranged so that the field which touches an elasticity ingredient layer may be in 
agreement with the base of a slot or may include the base of a slot in the cross direction of a slot. That is, 
through an elasticity ingredient layer, a reinforcement layer is in agreement with the base of a slot, or a 
laminating is carried out to a location including the base of a slot. The thickness of a reinforcement layer is 
the same as the depth of flute, or it is desirable that it is larger than it. In addition, about a hard material layer 
and an elasticity ingredient layer, since it is as having explained previously, the detailed explanation is 
omitted here. 

[0055] An example of this scouring pad is shown in drawing 6 . The reinforcement layer (61) by which the 
laminating is carried out to this scouring pad consists of the same ingredient as the ingredient of a hard 
material layer (6). The width of face of the field (61 A) where a reinforcement layer and an elasticity 
ingredient layer (7) touch is larger than the width of face of a slot (1) a little, and the thickness of a 
reinforcement layer (61) is larger than the depth of a slot (1) a little. 

[0056] In addition, like the case where heights are prepared, the laminating of the reinforcement layer may 

be carried out so that it may be located only near the midpoint of a slot. 

[0057] 

[Effect of the Invention] The scouring pad of this invention is characterized by changing between the 
starting point and a terminal point so that it may have the part from which the slot which makes midplane of 
a polished surface the starting point and makes the rim of a polished surface a terminal point is formed in a 
polished surface, and serves as max between the starting point of the cross-section fang furrow of the slot 
concerned, and a terminal point. According to this description, the pressure of an abrasive material can be 
made comparatively uniform in the polish part of the fixed range near the periphery section from the center 
section of the polished surface. Consequently, the polish rate under polish can be made regularity more, and 
a workpiece can be ground more to homogeneity. 

[0058] Moreover, according to this invention, the scouring pad by which the deformation in a slot periphery 
is prevented effectively is obtained. By preventing deformation of a slot periphery, it becomes possible to be 
able to control that a big pressure occurs locally between the edge of a slot, and a workpiece, therefore to 
raise the homogeneity of polish more. 
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^liS*r*2*<Dffi^n, n* ©5%, M^v F<D1 
WSfa<Dmte.tiLS? *ft«rT £}§lT e ft**. 02011 
^B7r-fMt «rt*sWJWWTi(lfc3*iri»*4fi 

sot, w*>** F©**a^6«i&'r*w«a0»* 

**J:tf'<? F*W3»0cfcW5E* (AAE) *6, 

F ©1IKK: J: * &&;*&£** L r H U 0 TfWt LfcSt 

[0 0 1 1 ] H2K:*slrVC, FO^0Cifil»85 

^JB«Kte^rt*^REE4qcU<tt*. W«S0*ffl«>* 
* F©^»9^8»S«*«:tt&\^C[)EE**^«EJ: 
0 < 6. **SW)BE*W^«E 

J:0fcS«&fc*»i>. ^It, *AS4j^H»4©nK: 
te»*jflrt©W«W©EE*tt. *«*^OEE*4^j§a5(Z) 
(;*cfU3E) iO^W:^)^, ^fS»CCifirJ<tco*ir 
BE*ti»T-r*. ft*** (B*J:C«SSa»— JET** (IP 
ft. BfBS»*J-S"C**> m (*B) ***i*«5tt«# 
20 (DfllrtKifeWiBE^^n^ r ;WfflHB4«c*tt-rr* 
08©9fg^7 FrJi»*«ftbT^S?fc»R:, 
SKiW3©W»W©BE*^n 7 y jw** 0 2 (CTjAfll 

«r*ftap*6j^«aS^»»S«*fc«>«:tt, *^SP4^ 
«»4©IBrBE*Sl3WWC*0, S-pt, SrtOIg 
«OBE*3WK«/<9 F©4 , *»*6»J«»*r©^»K: 
" fofc-i^TT A - J JE4"ac*C4tt&l>. 

[ o o i 2 ] ^;"'waw^^<WSHSK:ot»r* 
30 r*O?trtO^F0^J(7>E^P o 4, S»WSSS»«:teW* 

t«nx»©w«>** F*c»r*ffl*a*K:tt#-r*E* 

«F«^? F#*«)*Hi*«:HIEI»4briaRUrc»S» 
^ F©***6*mK:Bi*5K:o#irjBaK 
^»<ft*A>6. *htc#otE*pU*<&5. 
[0013]H3(C. H8ICSrSe*C!)5fBA^ FJco 

40 gBB^-r. H3«:^T4*fD, SaWg^'-; Ffcto 
t*rtt % *^*6^JTO^ft3^5«:o*iT«FflBW©EE 
^*«0Tt»*. (!U E^P^TO^SB«S2CD^n 
cfcO fe«-¥>^r**. cmt SFB;^ FOfflStaatc 
«c??T*JE*p*S5FS^> Foo^jaas«:3fi-^<K:o*ir 

«nnr*c4K:j:*. bp*, wafau»©EE*p«. iSrt 
©wffiro©Etrp D «:ws^5r FotH^faaitctsff-r* 

JI^;p ; £r»Dxrf#6*i*fe6[)'C^>*^6, ff^PcOilr 
50 *„ L^L, EAPBWB^y FO^fttctoytoTKT 
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[0014] ig^J&LfcWg^* Y*&m-?Z> 

tf6>*a£. 09© (a) (C^"TJ:^(C > mm^-j Ftt. 

w**fT5wn#R (26) F^njanx^i© 

^W^®©iafl«:iilS$#€»fc&Oi)cKW^ (27) £# 
SJl;*4vCJ&£&©#gK>. FSrffifflL 
@9© (b) CCSt-Tcfc^K:. OTg©|sgfc:Wlg^ 

m(Dx. v vmas^xmm^ •? f £t6Jin:!8j£©ra{c£ 

C5EEa#HBrflW:*:*<tcS. c©J:3&JS8JJrW«c* 

>3. £e-?T. Wlgffig©{£T£J3<. 
[0015] *ftWB*»*»4JBftciE*rja:Shfcfe© 

1#fi*3r-b &59fgA- s. F C £ £Ji? 1 ©MS® 

[0016] 

[S5e^«?^-r^.fc«t>©^s] ±iai©Mi4Mt 

fel^-C, W^©4»*^iB**&*£U W^M©^ 

&©IM-cgWtl,"a»S fiti&CC 
<fc9> W*^*c*W*WJW!l©EB&*. SaKDW** 

tofc o xn—Vith C £ ^"5J#I £ . 
[0017] $^©WB'>-» FK, ffiS^^t5t$#fc 

?lT.5. WBBfltt, FflxtiCMP (chemical mechanica 
1 pol1sMng:tt5±&fflM*§FJ&) **tfr-5»^K:tt.- 
—K«:fl§l»6fl-Cl»SWJW!l. «KS i Ce 

[0018] ^MSCDmpt? FJC*«,»T. ?t«W^J 

9 tit, mft<Dwgffl<D&c2>mtiic>cto-cmm.±ti:z 

iSnKS-5(,i-rp©Bf®*J <fc^©M^^^-r £ C £ 
teffllt-e&S. -^C-C. 8l©tBfffia«\ :&©J:5«:L,T 

[0019] frrnxmo i oi or. ^=&ifgs©±7? 
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*6jwfci»«cai*j»er5 2*©«©5*. 1*©^ 

©*£il 9 &fftfCSirc & &iBDK<C& oT^Jo fciBr®© 

Mffi5rjS©K®S£-r-5>^s*5^^ o z<o— mzm 1 o 

[ 0 0 2 0 ] m 1 0 tc^T <fc 5 tC. ? F©ifgM 

%±**> £ » tcmzmmr s 2 #©*§! h ** «t # 
h' (*ox 9 yic«a) *s-en-?niaiD^tc^flL/ 

10 su£*&u sgaasu*<^a}o-ci>s^nqi©ffl!i«:*stt 
^h^fflft^ fl6*©ja«h' zftmmmtvx, ^ 

S) ^©^jiO^Sfcsar^iiffiKKjSo 

[0 02 1 ] &*J. ffi^A? F ©*'!>*> 6&8fd©ftS 
©*H>rt»65lt»fcfi3 d©*#*s. M^ffl^f Sji§S©5 

ismzmm-Tzmmttjizn (mi oic*s^x\x?j 

20 Oit5„ 

[0 02 2] C©cfc^«:Br®a ; fe«S-rS£. 
T4tt©JBttfcH"Kc«fcoTtt. *©H»&»toJ:cf/ifc- 

(0 1 0©YlM^tJ«fcy r Y2$l^) ;-*©J8^.-Kffi 
a^#S-r^#«©g|5^E3:f6fES«r*e65 C £^pJ^% 

30 tf0 1 0 tc^liTB^ 2*©ffli^h*iJ:(y ^ h• lc£-z> 

[0023] 01 1 ©<fc ^ fc, W^ffi©±^^6Mfc^ 
©^tfc&sweM©^SKR| HSflfjfC^r* 
«ctt. jtWM (*S) KSBftffii3l*«5e-r4«£«: 
<t o tiS 3 n *K ffi©ffiS*^©KM^ Kffl^-T 5 . 
A^KJK«. ffgA-, F©*^?r*^£Lr*S ; £^'fb 
$ttlWc§P3 (11 llcfcl,»tj 1, j 2. j3) 
£*ffa*4£©SL^«:*JWSSR©^ (01 Hcfec^T 

40 j i* . j 2' . j 3' ) v^^xm^tewmomm 
(&ins> ^©BrsaKtB^-rs. 

[0 024] 49H9©9W«? KK^BSSti-Sflltt. 
©KfMt*^*£i^*£©rat , ^£ ttSSP^^WT -S 
«fc5ic^£i^*£©rar*^tur^.54>©-f*s. S 
»©^£^i©H-Cfll©Kffi 

3t*i« >&*£^£©ia©ffi&fC«^*>rpS^:£tt5gp» 

[0025] ±sa©ws^'f FKfcCi-r. j#©Sf®5?« 

50 MtOLtUA £ ©P^© .Sttifi tg^ ii&SciWS 



[0 02 6] Sfc, ±IEJff 2®f$S£^&T£fc<£. * 
r % 6*Fj5 $ -ccd±SP * It \z—mc i >x s 

»<DftlfWtt<tOfe**^WlB^y F*««rs. 
Sl*i8©fflS>** FCCcfchtf, WSOBSCcfflB/* * FCC 

[0 0 2 7] 

□w©iSSttWB^N* ? Foas® i /4 — i /3 <omm 

■fiCC*St iA«JBF*U^. 30 
[0 0 2 8 ] W*** F*J**tCHPa5*Wr5«^, 

■rs. W*ffl#BM'*? FOWSSP^r*-S/c 
V&<mt>n*>£5, 1105 
t»-C^StiTl»*J:5«:, CTSSU##WS'** FOUR 

B^' * F©W»H*±** 4 * cc % * 
FOHK*W<t»«^«0)^KJIfflr*i!SW*»JiSL 

rt^ciW^i^ 40 
[0 02 9] *9»|®9Bft"? KKfclir, «€>K®S 

BttA 4 ftjA 4 "CSA 4 fc 4 £WT *>&*>\<C%L 

01 OKlfcOTmTr^SnSIEBItCfflS-r*. &4 

SC4(CJ:- 9 r«>ft<i:3««2. ifctt, *<D«*jJ:^ 
m 3 o»**^b SWcitCcto r SKDKffiH*^f fc 
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KrMS £:££>5 C 43ftng|Btt»»«:te»*SI©**yJ:cf 
at3fclB6*i4fe<D4U Bfffia*Sc*SC43&srttt 
^»W^©»0»IBfc<tU f ai3tt«fiL/ttC»fe(D4'r5. 
[0 03 0] Cifh©*ft6ffli^»^fc % lows 
^W.*4J*^4©IB©*|ffl^#iarft^4tt4C 
4**#*0l». IP^ S ttOKIHfllK* ^*»6>«ail/tt 

r>r«3>-rs<t5tc»tLr^*c43W*?*bii. »* 
l<«, »<D»rffiaw\ *&ja«:tew*Kna*i 4bfc 

4#CC, iflBjS*tfi©«*Bfffl«3W2. 5-3, t&stc 

tevzmwm&o. 4-o. 6 4a*cfe5K:aEfbr5c 

4##£L,l>o 

[0 03 1 ] g£oT, KflmtiftWCBJtKKJ: 

-?T^t3-&4»^ 8Mi©ittt, mwmtmmc^ 

£ : MfcfaS) : 1:2. 5-3:0. 4 

-0. 6 4tt4<fc56C£<t3l*4C4^*Ll>. 
<£5&?Jtra % W*H*±*Bftfc4fif«ci|J|IBjSi#2«:*J 
^T»H*s06^(r»4fe©4ac*. Kffi»*»©ai3 

i*44J:t,> 0 

[0 03 2 ] C©<fc5tt»tt* «*«J6»#y 

xr ^ c 4 «c j: o r * 

[0 0 3 3] KBffll*»fc3*ftC4«:J:0, mm^v 
F<DWB®^©jAl»i8mcteiirE*^<t «pi^4?t-4- 

[0 034] ±a©4*y0, WSSI^WS^^ F©** 

^pj^s^f^, w«^^'Fo^jB»4acr^&j^«© 

SWBWCDJE*li**SP«afi4^JSa5#ffl4 
©IIBtri^r***^* C 4 4*c*. 

[0035] st, *rtr©waBW©«ntt. wb^*^ 

F OSt 4 ft JDX^OSWBffitc cfc of ®^ 3 n 4 
fe^4ttf4*»©Sfen-c*a4*«c-&S. ^KCDM^CC 

^K®^cD^K^:ililT4 4 , mHL^m^ i SO&Mi(0W 
I*HT5tttt»*©(W (ftSdSm) tt— 3E4tt 
5. fll*^ H8<DW*^sf FO«t5«:8»B <*J«fcCf»ai 

3) #—5£t* Sahara, *QB$ra*/cocciiaT4 

[0 03 6] —7?, WJWBa'? FOJ: KS 
^r©*fcaBE*^—Sr*SC 4*tt«-T4fc«>«: 
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[0 0 3 7] _Li2©C i€:*^Bj©Wg-'->'f K(C^T« 

©WaBWO£E*43E*i/hS < ft *) . »OBr®S^«d> L 
r l»*^r»»ft©WWW©BE*45E*!^:* < ft* i 

jMt^Kc^^fCfc^Tfllfil $ tit ^ -5 4 n*. 6*i 

[OO38]01©(a)B, ^^©WB^ v F©— 
^©¥lBM£±;£:fr6ll.fc¥®0-C&£. 11CD (a) 

(WB^f KK*j(,»r. at (i) b. w^ffi©cf^gptc 

(3) W^®©^ 
(4) *fc. §Ffif*».<2) ttW*'<* 

atcft-sA^jc^snr^s. $/c at ( i > <omm 
a ( 5 ) r**£tt d . *jS#is«:fii3&> 5 tcmxwp 

[0 03 9] at*S©*Sj^*>6il$*4T'©^n7T 
01© (b) Cc^-T. H5*l/fc»BKc*»t»T. 3MI©Jt 

tt&-eo. 5 ttj;-?xi<>2>. ft&. c©atB. at©*Rg 

fcteWSatilST^L-CtiS. 01© (b) tcteW 

0 8 fc^-rw^f v f tc^fig? n/cat©atiif 
jcffia-r*. *mm<Dwe'-iv fb. cistKDw*'** f 

£©JtfB*Sg«:-r-5fcS>K:. atF«3fcJ:0*W^ffitc*JW 
SW^?fJ©JEE^)©^*s. S£*©WB'>'f F©-en6i 
Hgg £ ft •*> J: 5 K: . te**5j: l?fej£cDj*M&f&fe©9F 

[oo40]ni©(a> ©wjB'f » Ftc^snfcat 

F«3©WBS0©BE**. 02fC*Jt^r^-C^-r. SISW 
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HFFLTHS. S»(c, KH8t#*WllL-Ct» 

©Citt, ^{fg/^ Fteour#*fcEKj:/n:7 

[004 1 ] 03K. 01© (a) ©5fg^? FJCOC* 
TT, WegW3-{c*$WiWeS0©BE^J^a7r-r^*j|^ 
-Cnrr. S£3fe©W^^-> F*co(,iT©BE^7'a7r^;V 

<j£itrc&i%) £pm. BE*^T©^jffitt02©-en«i: 
io «3feaK»*r**. ctiB. 5te(cBMi!t/te£fc»>. *f-JS 

rsE&jwroS'*? F©^sufci5^<K:onriffljn-r 

£C£K:J:&. MK. 01© (a) CDfgn-, FtcrH> 
TB. »rt©WB«©^#**«to6l£l»^lctofc 
oTm>*>ft43ETKTl/rt»5ft:i£). WBSRfl-KfcW 
£E*!4>. IE#l$T#&iftK£D£efl>r*-CB. fi£fc© 
5fB'<5 F<fc9 i>$&-Pfrtj:£)ffi-C¥$rFL-C^2>. C©J: 

20 WffiaRI©BE*ttJ:D^— tcft9f#S. 

[0042] *g&i<DWB'*v F©<fc »3ST i L-OMil 

B. at©^>6***it?©^SP*/cB— SUtcfei^r. 
atOJSS^^^Siii&^tyW^^^ F©SP^©ftl'fW 
ffe©a5»©fflifR!l14il5lD-r*>S. *fcttflfe©W 
»©fttfHJtt«fc»)fc^tt 1 fc©^*'5. COSffiM^F 
B. WB^ - -^ F*»ani%©MSTBffl(cJf L.{tWfcitr 
tcKl3^egl/ft.l.»*5fe w ?fS^? F©0*. at©J^M 

30 [0 043] »©effl*J|5ffirSffi?&*t»W*'< v F© 

a3^©fttfiutt^isi±$-y-/cWB^ - "-' f©^ i (ommt 

Sm«-B©*ffi%WBffi«i:-r-5WS^*» ft&^t. •§■ 
BJS*J-§iJ©S(c. WBSiBSWfflU©^ 
ianc§SU-j-5Ci»*Wl/. QSUtt. -e©S^ffi*5at©ipI 

^jtcfc^r. at©jg®i-gc-rs. *fcB3t©gffi* 

[0044] iF»/-c v F&mm-rzm'mtnmisJzzm 
40 mtwsiz* -en^n. flifpwtt©^ctft^«te«fc^a 

lf0!ltt©/jN?t^f4^e>EgSJl-C*S. r@!^j fcjro* 

fe©Tft < . 5. F*»^-r 5 2 o©H©5 *-73 

J: 9 feffltfBHtt^^CtnB. -e©ws^" -j 

W*4®B. IftKKtt, -V>^*^5 0 - 1 0 0 N/ 
rmf, Jf*L< BS-38 0 N/nm'fl^t'&S* U £ 

a-r-^u- v ^ttS3© IC-1 000*s&5. ftSfWM 
50 JIB. JlttKrtCB. f>^S$f,3^iON/nin', Sf 



la 

[0 045] OWi. *:<DWtm. BP%d§P©£^±# 

Da^arfsi*. ?t©jg®4-grr3. 

Se-o-C^ OffoSttntX. ?$t©»f®K:?Sn>T#J»ft,fc$r 

t»*s*^-r*. ■e©i53#8f©ai3 40ca>. 

[0 04 6] *>*>5fg;< » F© — CRJ'&III 4 K^t". C 

©fe^5 Ftt. inmi (6) &ftKtt$M (7) 

i*> SUtCflgp (41) (42) fiWf&Zft 

T(,>6. t£bSP (41) fciUf (42) ©S^ffi (41A) fc=t 

(42A) ©H«J»OBJ:0fcS¥*»H. 
Lfc«S«K:tei,»r. flSB (4i) fcio' (42) ©1S3H:. 
Mil) ©aiS«fc»)fe^=F^:#<&o-rt,»S. 

[0 047] fjfc. QSHtt. <&»j5tC*>fc-» 

r. «©*B^i{c*jt»r. ^©sjg®**. mo&mt 
t>. mat. *BBjS«a(c©*eias»^Rwrfe«i:i». 

[0 048] ai©fili*^lSW*ffi**trtW«/-« y F© 

mttwomm^wmmt-? Ft?*o-c\ <&ji 
•'tmjitc.- nttmn&Ri;tm*ft:t«R)mHJiJ: o 

«©jsffiKifii>«oa3&j. at©*r# 

|DjCc*jl>-r. $t©Jg®4— SfcTS, $fc«?it©Jgffi£^ 

s. 

[0 049] ^KPFgM- * FtC*Jl>r tt. ffs&flUvm© 
?t©jg®K:ifit,>fij©®#s> jg©ji^(Sjcc*5ti-c, ?g©jg 
it- s-j-s. *fctt**v£*t»«fc5K:. ®catm«K 

btiSfil. -en«:j:»3at©^^*l»Jl:^rnS 0 »§s 

n«to«»^3i»j»s*flrT4«aiffl*m*. ?t©jg®4 

&T££5KiEg3tf£C4CCJ:-?-CSy6-t'£5,, 

jeHKjaiiffiijiJEWflij©®^ &mtnm<om'mmm 

4ST*®4ttK24OT©®4®— 4&SJ: 5 (CUriSS 
[0050] **>S5F)gA, FO-f(4S5K:wt. H 
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5(c*c>r. ffl^ffltt**(5i) tewmw&mtmc&z 

i*tt*J:5K:WitmB (7) «cffl*ii*hrfci» 
S. EH*LfcJB«Je*rt»T. fflttfl&m (si) «. -E-© 

7?t©Jg®ffl'J©® (51A) *mi©WJ:») 

U * ( 1 ) ©JSE^tffigKT^ ( 1 ) ©JgffiCCK 

[0 0 5 1 ] H5t?tt. Vtmtmm (6) 4PID/|E3£ 

WT4«9fcffltm (si) gcemmji (7) tc«*i^ 

10 -CDStf. «©SB^*«l»±-C*SIS»)K:*»i>-C, ffi&ffl 
tm©» $ ttttKtmJI J: 0 *h 3 < -C 6 <fc < . £ fctt* 
*<T*»J:t». ft3UBtmttift©fiiifl:Sr&i& 

[0 052] fcfc. OW%RWS*»^i|g*{C. ffi^ffl 
*mtt. «A««©*IB^ft2«:fiUir4a^«:fci»r 

©^rawmji ccn^ix/^-c <e> <t i ». 

[0053 ] P©Jg®fcJ&fiSrrS®:&^tffflg'-C » F© 
20 W&0atfM&€ftl:S ? K©*3©««4 

t/c. ttmmji 4 gnttmii t t/mm s trass »> . k 

#f4Jl©SSWM@ i 8-f SOT©® t «S*f OT©® , 

•C. ?t©g®<!:— ©CTS. '*fctt3l©JS®*Stf«fc^tC. 
F ttiJBSI 2 OMttOiMM-c y F C«JB« 4 fem^. 4 . 

30 cowsa, Ftcteo-ctt, ®tHtmH*«jfj^-rsc 

itt<, aiCSOTfclfSSB^aS^-SCitc^oTP© 
[ 0 0 5 4 ] MUM!*. SHW^JlilllDM^. 

«^©S®?r^tfJ:^fC|2g3-{fS <) EP^. ffi^Btt®; - 
©JS®^^tffiLS«:SB3ns. ffiMBOJVSa. ?s© 

[0055] *»*»55ffif'i f F©— PU5rg| 6 Cc^-T. C 

amm^v picflWdtirv*&fi!Mi (eo b. ^stt* 
»b (6) ©tmiractm^ftfis*. i«^@4i>:®w 

(7) 4#jgT-5® (61A) ©ipg«?t ( 1 ) <om£ 

*) fc^F^#< . ffi&m (6i) ©^3«« ( i ) corns 

50 [0 05 6] QSI5*SWStS^4rafil6C. ffi^B 
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[0 0 5 7 ] 

[#S?B©j»*3 #*9J<£>OT£'* * FW\ WBffi©**^ 
[0 0 5 8] Sfc, ^MIKJihtt »JBiaSP«:teW5 

[an Bio(a)«, -frmyowm'* v Y<o—m 

OWBl^-rfli^D, (b) tt. (a) ©$JB 
[02] I2tt, 11/^5 F<DjflrtfC*SWSWOW 
"[03 ] . .10313:,: ? F (DWB3f»K: * S W«S9 
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* [04] H4K % «mi09Fflr^9 ^coHtb^mm 

[0 5] H5tt, #»PJ©Wfif/<* F©#*tA>!8« 
0—«*5K-r«S*lSl©BriBI2ir*a. 

[06] sett, *»raowa^^ F©*?£Ll>«« 

[0 7] H7©(a)-(c) tt**HPft. IBa'-, 

Fccfewsw^©«n*«5^cc^r»rffiHr»s. 
[0 8 ] as a, 'ft&owm^v Fo—mvmmffi* 

io ^tfiir^a, 

[09] 09O (a) tejrtf (b) tt, S£*©WB'< 
[010] HlOtt, »©K^*«5eT*#ffi*5* 

rm^0-c^>€> o 

[0in Hint *©wib«*^t*^*^ 

I..,*, 2...tm t 3...W»>**F©**« 

20 a 6...wttmjt % 7..jRmmji % 4i. 42... a 

95. 41A, 42A...SffiMv 51. . .ffi&mttU* 51A... 

««jB»»©ar(Djffif«offi, 6i...ffl^s, 61A...M 
«snx«. a2...w*^5r F««ae, 12 a... use, 12 

b...aA«, 21... » % 22...WS9tf3\ 23... 

F<D**gp. 24...WBJ** Foa-jnak 25...*©x^ 

■ :.^SP; 26..:MH#Ph 26.. h, h' 



[02] 




W*'< * F 



[03] 




flfJS^? F 
W*'** F 
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